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INTRODUCTION

wing 1ift coefficient

wing pltching moment coefficient
section pitching moment coefficient
wing normal force coefficient
sectlon normal force coefficlent
span

loecal chord

mean geémetric chord

mean aerodynamic chord

« local static pressure

dynamic head
wing area

distance along the chord measured
from the leading edge

distance along the chord measured fronm
the center of pressure to the y-axis
through 0,25%,

distance along the span measured
from the center section.

angle of attack

The results of a series of No, 3 Wind Tunnel

measurements of the aerodvnamic characteristics of a
model of an A. V., Roe (Canada) Limited 43° gwept-back
wing have already been presented (R.R.C, Aero. Memo,

5684=-1 to 86),

As a further check on the aerodynamic

characteristics of this model, pressure distribution
measurements were undertaken and the results are
presented in this memorandum,
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The baslc model dimensions have been given
in Refoerence 1. '

Since the model was not provided with sur-
face pressure orifices, the pressure distribution
measurements were made by the use of plastic pressure
measuring belts. The belt 1s made up of 23 tubes
(0,027 inches in diameter) molded together as a unit
to form a belt 0,060 by 1.3 inches., Only 20 oud of
the 23 available tubes in each belt were adapted
for pressure readings. A photozraph showing two belts
mounted on the wing model 1s given in Figure 1.

All the holes in the belt were sealed with
Tygon primer at one end; the other end was connected
to an adapter on the leads from the multiple manometer,
Each tube iIn the belt was provided with a single
orifice, the orifices belng stagcered at one inch on
one belt and every half-inch on the second belt. The
belts were placed at desired locations on the surface
of the wing model and secured in position with cellulose
tane,

TARF Ty ATy FTANTIM T
IR SKPERIVENTAL DETATHS

The pressure distribution messurements were
garrioed out. in the N.R,Co No, § Winc Tunnel sf 8
tunnel speed of 196 ft./sec. corresponding to a
Reynolds Nuwber (based on the mean geometric chord)
GF 8.2 x 100,

The measurements were made at angles of attack
(geometric) of O, 6 and 12 degrees and zero angle of yaw,

The teats were carried out without tip tanks
and without dummy struts. The pressure belts were
located along the chord at desired stations and secured
in place with cellulose tape. The pressure readings
were recorded with the model pitched positlively to

btain the upper surface pressure distribution. The
model was then pitched negatlively to obtain the corres-
ponding lower surface pressure distribution., Although
the model 1s unsymmebrical in lts present conditlon due
to spanwlse cracks (see Reference 2) the above procedure
was deemed satlslactory,

Ho attempt was made to ascertaln the errors
which mav be involved in using the belt method, Iowever,
it was realiged that the pfessure distribution over the
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wing surface was probably changed near the belt, The
magnitude of the errors involved would be largely
dependent on: changes in the local wing profile due
to the belt; cleanness of the drilled orifices in the
tubes of the belt and the orientation of the belt
relative to the local flow direction., Some difficulty
was experlenced in obtaining a "clean" orifice in the
tubes.

4.1 Planform Pressure Distribution

i The upper surface 1lsobars are shown at
angles of atttack (geometric) of 0, 6 and 12 degrees
in Figures 2, 3 and 4 respectively. The general
pattern fOPta = 0° and 6° ig very similar. However,
the pattern over the outbeoard 0.5 span at a = 12°
shows a marled difference, The PUOlOP over which the
isobar pattern for a = 12° differs markedly from that
shown for a = 0° and 6°, was found to correspond with

the region of stall at a = 12° as revealed by the water
tunnel tests (to be presented in a separate memorandum)

with a similar half-wing model,

4,2 Chordwise Pressure Distributions’

The pressure distributions are plotted
for olght (008, 0,00, 0,86, 0,00, 0,70, 0,88, 0,92
and O.%G span) spanwise posit*ons in Hlgure 5 for

3

@ = 67 and Figure 6 for a = 329

There is a reduction of the suction peaks
at the tip and center scctions. The difference in
height OP the suction DG&KS being more pronounced for
@ = 12° than for a = 8° The suction peaks at O 03,
0.13, 0.25 and Obud span are much lower for a = 6°
than for a = 12

4,3 Spanwisge Hormal Force Dlstribution

The results of the chordwise pressure
distributions Drescnted in Figures 5 and 6 have been

integrated (by planimeter) to obtain the section normal

force coefficients.
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_The distribution of the normal force coefficlents

along the span is shown in Figure 7 for a=6° and 12°,

The spanwise normal force distribution sghows
a pronounced bump in the curve at 0.5 span for a = 1
Test results (to be presented in a separate meworandum)
showed that at G = 12°, the region of gseparated flowk
covered the forward 50 percent of the chord at O. b
span. Where such regions of separated flow occur L
higher loadings are produced since the airfoll is
effectively given a large camber, urthermore, the
water tunnel tests reves led that at a = 12° the
separated region covered the entire chord length beyond
0,52 span. ©Since the sections beyond 0,52 span were
completely stalled there was a fall in the spanwise
loading distribution as revealed in Figure 7.

!
i
1

By plottingecyp against the span (the curve
is not presented in this mumorandvm) and integrating
(by planlmeter) the wing normal force coefficient
was obtained, where: .

&t
Bw ] 0 xrER
n b (%)
: 0

The results obtained from the pressure dis-

tribution are compared with those obtained by force
measurements. The comparison is shown in Table 1,

TABLE 1.
a S Coqu(Fr?m Pressure | C&l(From Force
Distribution) feasurements)
6° .342 .320
iz .663 i

4,4 Centers of Pressure

The position of the center of Bressure along
the span 1is given in Figure 8 for g = and 12° The
coordinate x/c gives the position of the center of
pressure, measured from the leading edge, referred to
the local chord,

At a = 6° the center of pressure locations
deviate only slightly from the 20% chord line. At
T the center of pressure location deviates only
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8lightly from the 20 percent chord line over the inboard

0.5 span but moves backwards up to the 40 percent chord
line at 0.8 span and then moves forwards agaln over
the remainder of the span,

4,5 Pitching Moment Distribution

The section pitch ing moment coefficients
about the y-axis through 0.25 © have been obtained by
using the expression:!

o . 0
o =
Cav
3 The mean aerodynamic chord for this model
is
.
=_2|% ¢ ay =23.8 inches
I e
S
o
IFigure 9 shows the section pitching moment
coefficient distribution along the span. The absolute
"qlugs of the pitnbing moment coefficients increase
with Increasing distance from the center of the wing

gince these valuas are proportional to 2y tan g where

> b
# is the sweep-back angle of the leading edge.

By plotting cm<62m)2 against the span and
v

integrating (by planimeter) the wing pitching moment

2 i D
coefficient was obtained, where
¢ 1 2
(¢ L e \ 21
ayv ! = 4 (=L
o= = p ‘Cav) (b )
0

The results obtained are shown in Table I1,

TABLE II

& . mboans

B | 0. 0077 |
3 |

0 | 010 i

These cownutatlons were rcueatcd in order
to obtain C,l 0.52 cgy and the results obtained are
compared with those obtained by force measurements,
The comparlison is given in Table III.
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TAELE TLT
2
Cm 0.52 cgy
© From Pressure Disg- From Force Measure-
tribution ment.
o 2 .
& 0,084 0,068
2% 0.165 0.131
&
b, RERERIENCES
s 2. B. YacCulsh Preliminary Wind Tunnel Tests
on 8 lodel of an A, V. Roe
(Canada} Swapt Wing.
NeR,Ce Aero, lNemo, 5684-1,

i J. Ruptash

/ds

21 Karc“, 850,

A Check on the Symmetry of

an Avro Swept Back Wing MNodel
N.R.C, Aero., Memo., 5684-6,

24 August, 1950,
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PRESSURE BELT INSTALLATION ON

THE AVRO SWEPTBACK WING MODEL
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